The orientational freezing of a system of hard ellipses, as a first approximation for a nematogen adsorbed on a smooth substrate, is studied with the aid of an approximate density-functional theory used previously for the study of hard ellipsoids. The isotropic-nematic transition, which was first order for the ellipsoids, is shown to proceed via a continuous transition in the case of the ellipses. We also show that when reducing the dimensionality of the angular space of ellipsoids, the width of the transition shrinks continuously and reaches zero only for a strictly two-dimensional angular space.
I. INTRODUCTION
The formation of liquid crystals or mesophases by molecular systems is well known' to be closely related to the presence of anisotropic interactions between the molecules. One of the most important findings of the computer simulations and theoretical studies of recent years is the increasing evidence that it is suScient to have anisotropic repulsiue (steric) interactions in order to form such mesophases. This contradicts some of the early ideas which stressed the importance of the anisotropic attractive interactions in liquid crystals forming substances.
The present situation is thus very reminiscent of the older debate concerning the respective roles played by the repulsive and attractive forces in the liquid-solid transition. Nowadays it is, nevertheless, generally accepted that this freezing transition is monitored by the repulsive forces and a similar issue is in view for the liquid-crystal phase transitions. This, however, does not imply that the attractive forces do not play any role in these phase transitions but only that the essence of these transitions can already be learned from the study of simple nonrealistic models with purely repulsive forces. Such model systems can then be used as reference systems in a perturbational treatment of the more realistic systems.
From all possible purely repulsive model systems, those where the molecules are assimilated to hard convex bodies are by far the simplest and most-studied ones. It is, for example, known for more than two decades that the hard-sphere system is a convenient reference system for the study of the condensed phases of spherically symmetric molecules. Similarly, a system of hard ellipsoids or spherocylinders appears to be a convenient reference system ' for the study of nonspherical convex molecules (more complex molecular shapes can also be introduced by using the simpler shapes as building blocks). Much progress in our understanding of the behavior of realistic systems can thus be expected from the study of such hard-core model systems. This is certainly true for the bulk phases of matter but a similar reduction process appears to be 
As illustrated in Fig. 1 (3.8) and (3.9), the only thing which matters in the Onsager limit is the rescaled density variable c which can also be written c=B2p. In Fig. 8 
